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ABSTRACT 
Subject 

An LNB is provided with improved isolation and shield performance 
and that is cost-effective. 

Solving Means 

A multi-layer substrate 2 is disposed at the rear of a feedhorn 1, 
having a first, thin substrate 2a and a second, thick substrate 2b; a ground 
pattern 5 is provided in at least the portion of each of both surfaces of the 
first substrate that is other than the portion that corresponds to a rear 
opening lb of the feedhorn; a tube axis conductor 6 is provided along a tube 
axis Ic of the feedhorn; reception probes 7, 7* are provided in portions of an 
inner surface that correspond to the opening, for receiving horizontally and 
vertically polaiized waves; the tube axis conductor is connected to a 
conductive pattern 8 coating the back surface of the second substrate via a 
through hole to form a generally coliminar conductor 9; and both ground 
patterns, each on one surface of the first substrate, are connected to the 
pattern coating the back surface of the second substrate via a through hole 
along the periphery of the rear opening of the feedhorn to form a waveguide 
10. 

Claims for Patent 

1. An LNB, wherein a multi-layer substrate is disposed at a rear 
of a feedhorn; a groimd pattern is provided in at least the portion of each of 
both surfaces of a front substrate of the multi-layer substrate i.e. a 
substrate closer to the feedhorn, said portion being other than the portion 
that corresponds to a rear opening of said feedhorn; a tube axis conductor is 
provided along a tube axis of said feedhorn; a reception probe is provided in 
a portion of an inner surface that corresponds to said opening for receiving 



horizontally and vertically polarized waves; a generally columnar conductor 
is provided by connecting said tube axis conductor to a conductive pattern 
coating a back surface of the rearmost substrate via a through hole; and a 
waveguide is provided by connecting both ground patterns, each on one 
surface of said front substrate, to the pattern coating the back surface of 
said rearmost substrate via a through hole along a periphery of the rear 
opening of said feedhom. 

2. The LNB according to claim 1, wherein the portion of said 
mxilti-layer substrate from said reception probe to said conductive pattern 
coating the back surface has a thickness of 1/4 of a wavelength of a received 
electric wave (X/4). 

3. The LNB according to claim 1 or 2, wherein said rearmost 
substrate is bored for each stage of signal processing circuitry provided on 
said front substrate, and both ground patterns, each on one surface of said 
front substrate, are connected to the pattern coating the back surface of 
said rearmost substrate via a through hole along a periphery of said bore to 
shield the stages of circuitry from each other. 

> 

4. The LNB according to claim 3, wherein a circuit component is 
mounted in a position of said front substrate corresponding to the bore in 
said rearmost substrate. 

Technical Field to which the Invention Belongs 

The present invention relates to an LNB for a satellite broadcast 
receiving antenna, and more particularly, an LNB with improved isolation 
of vertically and horizontally polarized waves and an improved shield effect 
for each stage of circuitry. 



Prior Art 



Conventionally, an LNB for use in an antenna for receiving satellite 
broadcasting by BS, CS and the like has, as shown in Fig. 3, a double sided 
substrate 20 disposed at the rear of a feedhom i; a ground pattern 5 
provided in at least the portion of both sides of substrate 20 that is other 
than the portion corresponding to a rear opening lb of feedhom i; reception 
probes 7, T in portions of the back surface of substrate 20 corresponding to 
opening lb for receiving horizontally and vertically polarized waves; and a 
shield cover 30 covering the back surface of substrate 20. This 
arrangement has, however, two probes 7, 7' disposed on the same plane 
such that two probes 7, T interfere with each other, resulting in a poor 
isolation. Also, shield cover 30 has a complicated structure requiring a 
die^cast component, and the shield performance of shield cover 30 is 
instable because the connection is effected by screwing. 

Problems to be Solved by the Invention 

An object of the present invention is to provide an LNB that allows 
the above-mentioned problems to be solved by providing improved isolation 
and shield performance and that is cost-effective. 

Means for Solving the Problems 

To solve the above-mentioned problems, the present invention 
provides an LNB in which a multi-layer substrate is disposed at the rear of 
a feedhom; a ground pattem is provided in at least the portion of each of 
both surfaces of the front substrate of the multi-layer substrate i.e. a 
substrate closer to the feedhorn, the portion being other than the portion 
that corresponds to a rear opening of the feedhom; a tube axis conductor is 
provided along a tube axis of the feedhom; a reception probe is provided in 
a portion of an inner surface that corresponds to the opening for receiving 
horizontally and vertically polarized waves; a generally columnar conductor 
is provided by connecting the tube axis conductor to a conductive pattern 
coating the back surface of the rearmost substrate via a through hole; and a 



waveguide is provided by connecting both ground patterns, each on one 
surface of the front substrate, to the pattern coating the back surface of the 
rearmost substrate via a through hole along the periphery of the rear 
opening of the feedhorn. 

The present invention further provides an LNB where the portion of 
the mxilti-layer substrate from the reception probe to conductive the pattern 
coating the back surface has a thickness of 1/4 of the wavelength of a 
received electric wave (XI 4t). 

The present invention still provides an LNB where the rearmost 
substrate is bored for each stage of signal processing circxdtry provided on 
the front substrate, and both ground patterns, each on one surface of the 
front substrate, are connected to the pattern coating the back surface of the 
rearmost substrate via a through hole along the periphery of the bore to 
shield the stages of circxiitry from each other. 

The present invention yet further provides an LNB where a circuit 
component is mounted in a position of the firont substrate corresponding to 
the bore in the rearmost substrate. 

Effects of the Invention 

In an LNB according to the present invention as described above, a 
multi-layer substrate is disposed at the rear of a feedhorn, having a jQirst, 
thin substrate and a second, thick substrate; a ground pattern is provided 
in at least the portion of each of both surfaces of the first substrate that is 
other than the portion that corresponds to a rear opening of the feedhorn; a 
tube axis conductor is provided along a tube axis of the feedhorn; reception 
probes are provided in portions of an inner surface that correspond to the 
opening, for receiving horizontally and vertically polarized waves; the tube 
axis conductor is connected to a pattern coating the back surface of the 
second substrate via a through hole to form a generally columnar 



conductor; and both ground patterns, each on one surface of the first 
substrate, are connected to the pattern coating the back surface of the 
second substrate via a through hole along the periphery of the rear opening 
of the feedhom to form a waveguide, such that the conductive pattern 
coating the back surface of the second substrate forms the terminal surface 
of the waveguide and a shield plate, enabling a good shield effect even 
when the shield cover is formed from an inexpensive shield sheet metal. 
Further, the columnar conductor allows an electric field to be concentrated 
in the vicinity of the center of the waveguide, providing a good isolation of 
vertically and horizontally polarized waves firom each other. 
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